This paper presents the optical properties of the objects selected in the CLASS blazar survey. Because an optical spectrum is now available for 70 per cent of the 325 sources present in the sample, a spectral classification, based on the appearance of the emission/absorption lines, is possible. A wide variety of optical spectral types is found. Besides 'classical' BL Lacs (42), BL Lac candidates (5) and high-power ðP 5 GHz . 10 26 W Hz 21 Þ flat spectrum radio quasars (67), a significant number of 'passive' elliptical galaxies (41) is also found. Moreover, 33 broad emission line objects with a low radio power ðP 5 GHz , 10 26 W Hz 21 Þ are discovered, suggesting that at least a fraction (, 24 -30 per cent) of low-power blazars have a broad line region. Finally, 34 objects showing only narrow emission lines, either as a result of some starburst activity in the host galaxy or as a result of the presence of an active galactic nucleus, appear in the sample.
I N T R O D U C T I O N
The Cosmic Lens All Sky Survey (CLASS; Myers et al., in preparation) is a deep ðS 5 GHz . 30 mJyÞ survey of flat spectrum radio sources created with the primary aim of selecting new gravitational lens systems in the radio band. Nevertheless, the CLASS survey can also be used to study the statistical properties of flat spectrum active galactic nuclei (AGNs), usually called blazars, including BL Lac objects and flat spectrum radio quasars (FSRQ). In the first paper (Marchã et al. 2001 , hereafter Paper I) of this series, a well defined sample of 325 optically bright ðR < 17:5Þ CLASS sources has been presented. As discussed in Paper I, this sample is selected in order to study the low-luminosity tail of the blazar class. Thanks to its low flux limit, a factor ,30 below the 1-Jy sample of radio sources (Kühr et al. 1981 ) and a factor , 6 below the 200-mJy sample , the CLASS sample of blazars offers a unique opportunity of exploring the properties of blazars with a radio power as low as , 10 23 W Hz 21 . At these levels of power it is not clear whether the range of properties observed in more powerful objects are still the same. For instance, the results of the analysis of the 200-mJy sample of blazars has revealed a surprising variety of optical properties unexpected on the basis of the 'standard' unification schemes. In particular, a high fraction (,20 per cent) of objects with broad emission lines have been found in a range of power ðP 5 GHz , 10 26 W Hz 21 Þ usually covered by featureless blazars (i.e. BL Lac objects). However, given the relatively small number of objects contained in the 200-mJy sample, the high percentage of objects with broad emission lines found in the sample could be a statistical fluctuation. The aim of the CLASS blazar survey is to put the investigation of the properties of low-luminosity blazars on a firmer statistical basis. This paper presents the optical properties of the 237 objects, out of 325 sources in the optically bright CLASS sample, for which an optical spectrum or a classification from the literature has been collected. In Section 2 the defining criteria used to select the CLASS sample are summarized, while in Section 3 and 4 the optical observations and the classification criteria are presented and discussed. In Section 5 the radio and optical luminosities for the different classes of objects are analysed. The conclusions are summarized in Section 6. Throughout this paper H 0 ¼ 50 km s 21 Mpc 21 and q 0 ¼ 0 are used.
T H E C L A S S S A M P L E O F B L A Z A R S
In Paper I the CLASS sample of optically bright sources has been presented and discussed. In summary, 325 flat spectrum radio sources were selected with the following criteria; The catalogues used for the selection process are the GB6 catalogue (Gregory et al. 1996) at 4.8 GHz and the NRAO VLA Sky Survey (NVSS) catalogue (Condon et al. 1998 ) at 1.4 GHz. The APM red magnitudes have been corrected in order to minimize the systematic errors on the magnitudes of extended sources (see Paper I). Moreover, an accurate analysis of the combined positional uncertainties of the NVSS and APM catalogues has been performed in order to set the correct correlation tolerance used to define the optical counterpart. We estimate a completeness level of ,95 per cent.
O B S E RVAT I O N S
Several observing runs were carried out in the past years with the aim of collecting a spectroscopic classification and redshift for the CLASS objects. In particular, the CLASS project has obtained observing time at the telescopes in La Palma and Tenerife (Canary Islands, Spain) in the context of the International Collaborative Programme, which allocates 5 per cent of the total observing time of the telescopes to one or more international programme each year. As far as the sample presented here is concerned, the Isaac Newton Telescope (INT) and the Nordic Optical Telescope (NOT) were used. Other observations have been carried out at the 2.2-m telescope in Calar Alto (Spain).
In all cases a long-slit and low-dispersion grism ð3-5 A pixel 21 Þ were used in order to maximize the wavelength coverage. Each spectrum was reduced to its final flat-fielded, wavelength and fluxcalibrated form using standard methods within the IRAF software package. A summary of the observations is given in Table 1. A total of 99 sources from the sample presented here were observed and classified. Except for a few featureless spectra (BL Lac objects), a redshift was secured for all these sources. A further 138 identifications have been found from the literature making use of the NED facility.
1 Among these 138 objects, 10 are generically classified as 'galaxies' without a published optical spectrum available. For these objects a spectroscopical follow-up will be necessary in order to have a more accurate classification.
In total, 227 sources out of 325 (70 per cent) have a classification, plus 10 for which a redshift is available but not an optical classification.
S O U R C E C L A S S I F I C AT I O N
On the basis of the optical spectrum the sources have been divided in three main groups:
(i) Type 0 objects, whose optical spectrum does not show any strong emission lines, i.e. if present, an emission line must have an equivalent width (EW) less than 5 Å . This class of objects includes both the featureless BL Lac objects and some apparently 'normal' elliptical galaxies whose spectra show only absorption features.
(ii) Type 1, which includes sources with broad emission lines (full width at half maximum, FWHM, >1000 km s
21
) in the optical spectrum, i.e. typical radio-loud quasi-stellar objects (RL QSOs), broad line radio galaxies (BLRGs) and Seyfert 1 galaxies (Sy1).
(iii) Type 2, which contains the objects with only narrow emission lines ðFWHM , 1000 km s 21 Þ in the optical spectrum. This group is the most heterogeneous one and includes Seyfert 2 galaxies (Sy2s), narrow-line radio galaxies (NLRGs), H II-region galaxies and starburst galaxies.
The three classes are discussed in the next sections.
Type 0
Type 0 objects are further classified as BL Lacs, BL Lac candidates and 'passive elliptical galaxies' (PEGs) on the basis of the value of the Calcium break at 4000 Å (D), which is defined as in Dressler & Shectman (1987) 
where S + and S 2 represent the mean value of the flux density (expressed per unit frequency) in the region 4050 -4250 and 3750 -3950 A (in the rest-frame of the source) respectively. All the type 0 objects with D below 25 per cent were classified as BL Lac objects, according to the 'classical' definition proposed by Stocke et al. (1991) . Nevertheless, it has been recently shown by different authors Laurent-Muehleisen et al. 1998; Caccianiga et al. 1999 ) that this limit can miss a significant fraction of weak BL Lacs. A higher limit on D (40 per cent) has been suggested and used by many authors to classify an object as BL Lac (or BL Lac candidate). According to this, all the type 0 objects in the CLASS blazar survey with a value of D between 25 and 40 per cent are classified as 'BL Lac candidates'. Finally, the type 0 objects with a value of D larger than 40 per cent were classified as PEGs. This (arbitrary) distinction based on the value of D has been applied to the objects in the CLASS blazar survey for consistency with the classification usually found in the literature. It is worth noting that, given the limited wavelength coverage, there can be an ambiguity in the classification of an object as type 0. In particular, a type 1 object with a broad Ha can be misclassified as type 0 (PEG) if the region around 6563 Å (in the rest frame of the source) is not covered. However, only nine objects classified as PEGs have a wavelength coverage that does not include the region where Ha is expected to be found. Hence, although the classification as type 0 can change if Ha in emission is found in these objects with the proper spectral coverage, the results discussed in this paper will not be significantly affected.
Type 1
This class contains both strong emission line objects ðEW . 80 AÞ and sources with much weaker emission lines ðEW < 80 AÞ. For the latter, the assessment of the actual linewidth is more problematic. In fact, in most of these objects the only group of lines detected in the optical spectrum is the Ha þ ½N ii group. Because the two [N II] lines are often blended with the Ha line, the measurement of the actual width of the Ha line is not simple. Recently, a systematic follow up of the 6563-Å region for many nearby galaxies by Ho et al. (1997) has revealed that, after a proper de-blending of the Ha þ ½N ii group of lines, a broad component in the Ha line is often found.
In the CLASS bright sample, 21 objects have z , 0:21 and a Ha þ ½N ii line blend with EW < 80 A. For these objects the classification as type 1 is more difficult, although in six cases the presence of a broad Ha line is claimed in the literature. In principle, the detection of a broad Ha component in the Ha þ ½N ii line blend would require a proper treatment that is not allowed by the quality of the data presented here. As described by Ho et al. (1997) , in order to extract a weak broad Ha component with FWHM , 1000 -3000 km s 21 and comprising >20 per cent of the flux of the Ha þ ½N ii blend, a good signal-noise-ratio (S/N) and spectral resolution are needed besides an accurate starlight subtraction. However, the procedure described in Ho et al. (1997) was designed to reveal weak, broad Ha components in nearby galaxies that show no clear evidence of nuclear activity and for which the Ha þ ½N ii groups appear rather narrow at a visual inspection. Instead, in the case of the 'possible' type 1 objects selected in the CLASS blazar survey, a qualitative inspection of the Ha profile is more indicative for the presence of a broad component. For these sources, a more crude fitting procedure than that proposed by Ho et al. (1997) can be successful in revealing any broad components.
Thus, the Ha region has been further analysed for five out of 20 objects for which we have obtained a spectrum. A fitting procedure with two different models was applied: The first model includes just three narrow lines ([N II]l6548, Ha, [N II]l6583) while in the second model an additional broad Ha line is added. All the profiles are assumed to be Gaussian and no attempts of subtracting the starlight have been made.
The two models were applied to the five spectra, keeping the positions of the three lines fixed and their width and relative intensity free to vary. The width of the three narrow components is constrained to be less than 1000 km s 21 . The results of the application of the second model to the data are shown in Fig. 1 .
In four cases (GBJ022525þ 37029, GB6J061641þ 663024, GB6J165547þ 444735 and GB6J191212þ 660826), the first model is not able to fit the tails of the group of lines: for these objects the second model, containing an additional broad Ha line, which takes into account the external wings, is able to give a Figure 1 . Results of the fitting procedure described in the text, as applied to the Ha region of the five observed type 1 candidates. The Ha þ ½N ii lines (points) are fitted with three narrow components (short dashes) plus a broad Ha component (long dashes). Fluxes are per unit of wavelength and given in arbitrary units. reasonable fit. The additional Ha component has a width of ,2000 -3000 km s 21 and it accounts for from 30 up to 70 per cent of the total flux of the Ha þ ½N ii blend. The intensity ratios between the ½N iil6583=l6548 are found to be in the range 2 -4, which is in rough agreement with the theoretical value of 3 (except for GB6J165547þ444735, for which the presence of the broad Ha component does not allow one to clearly detect the [N II]l6548 line).
In the fifth source the presence of a broad Ha component is less evident.
In conclusion, by considering the results of this analysis and by adding the objects for which a broad Ha component is claimed in the literature, for a total of 10 objects out of 21, the presence of a broad Ha component is reasonably confirmed. The remaining 11 objects are classified as 'possible type 1' ('1?' in Table 2 ).
Type 2
Type 2 objects include different classes of sources: Seyfert 2 galaxies, NLRGs, LINERS, H II region galaxies and starburst galaxies.
The classification of these objects is either taken from the literature, for the previously identified objects, or based on spectra obtained at the telescope, for the newly identified sources. In the latter case, the distinction between AGN (Sy2), non-AGN (H II region/starburst) and LINER was based on the diagnostic diagrams described in Veilleux & Osterbrock (1987) . In any case, the quality of many of the spectra (collected mainly to find the redshift and a classification) does not allow a more accurate analysis of the observed emission lines.
In Table 2 the type 2 objects for which the presence of an AGN is suggested by the optical spectrum (Seyfert 2 galaxies, NLRG, LINERS) have been classified as 'AGN', whereas starburst or H II-region galaxies are identified with a 'G'.
The table
In Table 2 , the entire list of CLASS objects which have had their spectra classified, either from the literature or during the dedicated observing runs, is presented. The following parameters are listed: (1) name (based on the GB6 position), (2) other name taken from the literature (when present), (3) (5) redshift (from the literature or from specific observations), (6) total radio power at 1.4 GHz, (7) absolute R magnitude, (8) observing run, (9) reference to the notes on single objects reported at the end of the paper.
A question mark after the type number in Table 2 indicates that the spectral classification is not firm. For the 10 objects generically classified as 'galaxy' in the literature but for which an optical spectrum has not been found, the field 'type' contains just a question mark.
In Fig. 2 , typical examples of spectra for some classes of objects discovered in the CLASS sample are presented. Type 0 objects (featureless BL Lacs, BL Lac candidate and PEGs) are presented in panels (a), (b) and (c), respectively. Fig. 2(d) shows the spectrum of a low radio power (and low-z ) type 1 AGN with a broad Ha component in emission, and Figs 2(e) and (f) present type 2 objects classified as AGN (2e) and galaxy (probably a starburst, 2f).
In Table 3 , the number of sources found in each group is reported.
R A D I O A N D O P T I C A L L U M I N O S I T I E S
The redshift distribution of the type 0, type 1 and type 2 is reported in Fig. 3 , while the radio power at 5 GHz of all the objects with an optical classification has been plotted against the absolute R It is likely that in these cases the object is not the true optical counterpart. The counterpart is probably fainter than the optical limit used to define the CLASS blazar survey and, thus, these three objects should not be considered anymore as part of the sample. (ii) a group of low radio power ð10 23 W Hz 21 , P 5 , 10 26 W Hz 21 Þ: This group includes all types of objects, from type 0 to type 2; and (iii) a few objects with a very low radio power ðP 5 , 10 23 W Hz 21 Þ: This last group contains some radio-quiet (although not radio-silent) AGNs (Seyfert galaxies) and some 'normal' galaxies whose radio emission is probably not connected to nuclear activity.
The goal of the work presented here is to select and study lowpower radio-loud AGN like those found in the second group. The other two groups, i.e. the very powerful and the radio-quiet objects will not be studied in detail.
From Fig. 4 it is clear that the high power range is dominated by the type 1 objects. Nevertheless, some (33) type 1 objects are also found in the low power range (,10 26 W Hz
21
). This is surprising as it is usually assumed that low-luminosity blazars are typically featureless and devoid of a broad-line region (BLR). This result supports previous findings obtained from the analysis of the 200-mJy sample suggesting that a BLR should be present in at least a fraction of low-power blazars. In particular, two of these low-power type 1 sources discovered in the 200-mJy sample show typical blazar properties, such as a high and variable degree of optical polarization (Jackson & Marchã 1999) . One of these sources (1646þ 499) belongs also to the CLASS blazar survey (GB6J164734þ494954). The other one has a galactic latitude outside the range chosen to define the CLASS sample.
With the CLASS sample it is possible to make an estimate of the fraction of BLR in low-power objects. To this end, we have derived the luminosity functions (LF) for the total sample and for the subset composed by the type 1 objects. The two LFs are well represented by a single power law with slopes 2 2.11 and 22.07, respectively, for the total LF and that of type 1. The fraction of type 1 objects is then derived by integrating the two LFs between 10 23 and 10 26 W Hz 21 and by computing the ratio between the two results. The computed fraction is 30 per cent, when the total luminosity function is computed without the BL Lacs with no redshift. If we include also these objects assuming that they are uniformly distributed in the range of power considered here, the fraction decreases to 24 per cent. Hence, our analysis confirms the presence of a BLR in a significant fraction of low-power objects. The optical classification in the different luminosity ranges is significantly different. In the high-power range the objects are typically point-like high-z QSOs and 'classical' BL Lacs. On the other hand, the sources that can be found in the second luminosity regime show a variety of classifications including featureless objects, optically 'normal' galaxies and broad and narrow emission line objects. Finally, the sources in the lowest luminosity group are a few NLRG and sources where starburst activity is the most important component to the optical spectrum.
The main objective of this paper is the selection and study of the low-luminosity fraction of radio-loud AGNs, i.e. those sources that fall in the second luminosity group identified here. The most interesting issue about this group of sources is that, despite the similar radio properties, such as the total power and the shape of the radio spectrum, there is much variety in spectral type ranging from BLRGs to BL Lacs and apparently 'normal' galaxies. Part of such diversity is probably due to the fact that in a sample of lowpower blazars the non-thermal emission is unlikely to be the dominant component in the optical spectrum. The effect of this 'dilution' of non-thermal emission can have an important relevance in the assessment of the statistical properties of low-luminosity blazars.
An interesting result derived from the analysis of the optical properties of the objects selected in the CLASS blazar survey is that about 24 -30 per cent of the low-power blazars show broad emission lines in the optical spectrum, something which is not expected because it is usually assumed that at low power the sources are devoid of a BLR. This result confirms an earlier study based on a smaller and not so deep sample of flat-spectrum radio sources . The CLASS blazar sample establishes this result on a firmer statistical basis.
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